Introduction
Many sensors such as optical magnetometers rely on phase-sensitive detection (PSD) to separate the signal of interest from a noisy background. Here it is demonstrated that a general-purpose graphic processing unit (GPU) is suitable for real-time software phase-sensitive detection for an optical magnetometer to obtain magnetocardiography (MCG) signals.
Methods
The field modulation coils of a chip-scale atomic magnetometer (CSAM) were driven by a 2 kHz sinusoid, the reference signal for PSD. The amplified signal from the photodiode of the CSAM was recorded using a 24 bit / 48 kHz audio ADC. The reference signal and the output of a commercial digital signal processor (DSP) lock-in amplifier operating in parallel were recorded in additional channels. The magnetometer was placed on the chest of a subject inside a magnetically shielded room. Offline software phase-sensitive detection of the recorded signal was accomplished using a PC running Matlab(TM) with access to an NVIDIA(TM) GTX 470 GPU.
Results
Despite optimization of the measurement setup, 50 Hz power line noise was present. This was suppressed by a Notch filter in the DSP lock-in and a typical MCG signal was observed. The power-line noise obscured the MCG in the software lock-in when the bandwidth was set to 100 Hz. Reducing the software lock-in bandwidth to 40 Hz resulted in a clear MCG signal similar to the DSP lock-in output. A rough speed estimate suggests that this prototyping software lock-in can process 10 and more channels at once.
Conclusion
Prototyping of PSD for optical magnetometers was demonstrated using a PC based hard-and software solution.
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